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Background: Canadian First Nations, the largest of the Aboriginal groups in Canada, have 
had lower cancer incidence and mortality rates than non-Aboriginal populations in the past. 
This pattern is changing with increased life expectancy, a growing population, and a poor social 
environment that influences risk behaviors, metabolic conditions, and disparities in screening 
uptake. These factors alone do not fully explain differences in cancer risk between populations, 
as genetic susceptibility and environmental factors also have significant influence. However, 
genetics and environment are difficult to modify. This study compared modifiable behavioral 
risk factors and metabolic-associated conditions for men and women, and cancer screening 
practices of women, between First Nations living on-reserve and a non-First Nations Manitoba 
rural population (Canada).
Methods: The study used data from the Canadian Community Health Survey and the Manitoba 
First Nations Regional Longitudinal Health Survey to examine smoking, binge drinking, metabolic 
conditions, physical activity, fruit/vegetable consumption, and cancer-screening practices.
Results: First Nations on-reserve had significantly higher rates of smoking (P , 0.001), binge 
drinking (P , 0.001), obesity (P , 0.001) and diabetes (P , 0.001), and less leisure-time physical 
activity (P = 0.029), and consumption of fruits and vegetables (P , 0.001). Sex   differences 
were also apparent. In addition, First Nations women reported significantly less uptake of 
mammography screening (P , 0.001) but similar rates for cervical cancer screening.
Conclusions: Based on the findings of this retrospective study, the future cancer burden is 
expected to be high in the First Nations on-reserve population. Interventions, utilizing existing 
and new health and social authorities, and long-term institutional partnerships, are required to 
combat cancer risk disparities, while governments address economic disparities.
Keywords: indigenous population, cancer risk, health behaviors, metabolic diseases, cancer 
screening
Introduction
First Nations are the largest Aboriginal group in Canada, comprising 64% of the 
Aboriginal population, which along with the Inuit and Métis number more than 
one million people. While First Nations people live in urban, rural, and remote areas 
of the country, First Nation communities are generally located on land designated as 
reserves.1 Historically, Canadian First Nations have had a much lower cancer incidence 
and mortality rate than non-Aboriginal populations for all cancers combined and 
specific sites, except for gallbladder, kidney, and cervix.2–7 This rather positive picture 
of First Nations, relative to the non-Aboriginal population, has changed nationally and 
regionally. For the period 1984–1988, the national age-adjusted cancer mortality rate International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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was 40% lower in Canadian First Nations population than the 
general population. Between 1979 and 1993, however, the 
national cancer mortality rate had increased for First Nations 
females (1.7% per year) and for First Nations males (6.2% 
per year).8 By the next decade (1991–2001), cancer was the 
third leading cause of death for First Nations males and the 
second leading cause for First Nations females.9   Regionally, 
there was a four-fold increase in the age-standardized 
cancer incidence rate for Saskatchewan First Nations from 
1967–1971 to 1982–1986 (59.4 to 249.3 per 100,000), 
while the rate only doubled in the overall Saskatchewan 
population.6 In Manitoba, the increase in cancer incidence 
among First Nations was less substantial (7%) for the period 
1972–1991. Cancer mortality, however, had increased by 
50% for First Nations males (130.0/100,000) and First 
Nations females (117.4/100,000), and specifically for such 
cancers as colorectal (55%), lung (68%), cervix (93%), 
and gallbladder (95%).10 For 1968–1991, cancer incidence 
for Ontario First Nations also increased for all cancers 
combined, and for the four most common cancers (breast, 
prostate, lung, and colorectal). The most dramatic increase 
was colorectal cancer for both First Nations men (risk ratio 
[RR]: 0.38 to 0.74) and women (RR: 0.29 to 0.78), which 
surpassed the general Ontario population rate.11 In Quebec, 
cancer incidence and mortality for the period 1988–2004 
among residents of Indian reserves and northern villages 
had also increased to approximate the general Quebec 
population, with some sites higher for aboriginal men (liver, 
lung, and kidney) and aboriginal women (colorectal, lung, 
cervix, and kidney).12 Cancer incidence and mortality had 
also increased among the indigenous populations in the 
United States,13,14 Australia,15–18 New Zealand,19,20 and other 
Polynesian Islands.21
While genetic susceptibility, epigenetics, and the envi-
ronment22–24 may account for some increased risk in some 
populations, individual behaviors, health status, and poor 
access to health-screening services tend to account for most 
of the risk. Smoking (and smoking duration), for instance, 
increases the risk for trachea, bronchus, lung, and larynx 
  cancers. Smoking has also been associated with gastrointesti-
nal and urinary cancers.25 Smoking risk has either been con-
founded (lung, oral cavity, pharynx, pancreas) or modified 
(larynx, esophagus, stomach) by heavy alcohol consumption. 
Heavy drinking, depending on the quantity of beer or spirits 
(vs wine) consumed, may also put drinkers at greater risk 
for oral cavity, pharynx, stomach cancers, large bowel, or 
pancreatic cancer.26 Diabetes mellitus may increase the risk 
of several cancers,27 such as pancreatic,28 liver,29 bladder,30 
colon,31 prostate,32 breast,33 and endometrial.34 Research has 
shown that cancer patients with pre-existing diabetes tend 
to have a higher risk of all-cause mortality than individuals 
without diabetes.35 A direct association between the patho-
genesis of hypertension and cancer has been prospectively 
demonstrated, as these disorders share epidemiological 
factors and pathophysiological pathways, tend to increase 
with ageing,36 and are influenced by alcohol consumption, 
smoking, and obesity (ie, elevating blood pressure and 
malignancy).37 Obesity has also been independently associ-
ated with esophageal, colon, rectum, thyroid, kidney, breast, 
and endometrial cancer.38 The risk can differ by gender and 
race/ethnicity.39 Recently, a relationship between obesity, as a 
component of metabolic syndrome, and colorectal cancer has 
been proposed.40 Obesity, hypertension, dyslipidemia, and 
insulin resistance (or established diabetes), when occurring 
together, may accelerate the onset of esophagus, gastric 
cardia, colorectal, and renal cell cancer.41 Physical inactivity 
and limited consumption of healthy foods has also been 
shown to contribute to this complex risk trajectory.42,43 The 
reverse is also true. Increased physical activity may modify 
metabolic hormones and growth factors, lower insulin, glu-
cose, and triglycerides, raise HDL cholesterol, and lower 
cancer risk.44
Cancer screening availability and uptake has also influ-
enced cancer rates. Mammography screening has reduced 
cancer mortality among older women aged 50–74 years.45 
Poor access to mammography and inadequate cervical 
screening programs, however, have contributed to higher rates 
of cancer mortality among women of lower socioeconomic 
status and from certain race/ethnicity groups.46
CancerCare Manitoba, a health organization that also 
maintains the Manitoba Cancer Registry, has recently 
reported standardized cancer incidence rates of 457.8 
per 100,000, and standardized mortality rates of 209.1 
per 100,000.47 It is hypothesized that the number of new 
cancer cases has increased at a rate of approximately 2% 
each year due to population growth, an aging population, and 
an increase in risk factors.48 Currently, a team of research-
ers in Manitoba has partnered with First Nations to address 
these increasing rates. To date, however, no study has yet 
investigated individual and clustered risk comparatively with 
a Canadian First Nation on-reserve population. This study 
is the first to investigate, by gender, modifiable behavioral 
factors, metabolic-associated conditions (individually and as 
clusters), and cancer screening practices (women) between International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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First Nations living on-reserve and a rural population in the 
Province of Manitoba (Canada).
Materials and methods
Data sources
This study draws on two different surveys to compare cancer 
risk factors between First Nations on-reserve and other rural 
Manitoban adults: the Canadian Community Health Survey 
(2003) and the Manitoba First Nations Regional Longitudi-
nal Health Survey for adults (2002/03). These two surveys 
occurred at nearly the same time, represent co-existing but 
distinct samples, and provide similar measures. Together, 
these datasets provide good measures for a comparative 
analysis of cancer risk between a First Nations on-reserve 
population and a rural, non-Aboriginal population in Canada, 
and Manitoba specifically.
The Canadian Community Health Survey is a cross-
  sectional community survey conducted by Statistics Canada 
in order to provide a profile of the health status, health 
care utilization, and health determinants of the Canadian 
population. The Canadian Community Health Survey Cycle 
2.1 (2003) public use file included a sample of approximately 
98% of the Canadian population aged 12 years or older. 
Sample units selected from the telephone list frame were 
interviewed from centralized call centres using computer-
assisted interviewing (CATI). This survey excluded First 
Nations reserve communities, First Nations living on Crown 
lands, as well as residents of institutions, full-time members 
of the Canadian Forces and residents of certain remote 
regions. A sub-sample of rural area Manitobans aged 20 
and older was drawn from the publicly available micro data 
file (N = 4687).
The Manitoba First Nations Regional Longitudinal Health 
Survey for adults aged 18 years and older was conducted in 
2002/2003 on Manitoba First Nation reserve communities, 
which represent a predominately rural First Nations popu-
lation. At that time the federal department of Indian and 
Northern Affairs reported that there were 113,264 reg-
istered First Nations in Manitoba, with 54.6% living on 
reserves. The survey involved a multistage stratified random 
sampling approach to select a representative sample of 
Manitoba on-reserve First Nations communities. Small 
(population , 500), medium (population 500–999), and large 
communities (population . 1000) were randomly selected 
from seven Tribal Council regions. The adult survey was 
implemented in 27 communities, and the community sam-
ple was stratified by age and gender. In each community, 
interviewers randomly selected households and interviewed, 
where possible, two adults living in the household (one male 
and one female) and all adults aged 55 years and older. The 
adult survey achieved a response rate of 77%, with 60% of 
the communities achieving a response rate of over 80%. 
The adult survey sample abstracted for this paper includes 
women and men aged 20 years and older (N = 2931).
Definition of variables
Comparable variables were selected from each survey to 
describe the demographic characteristics, behavioral risk 
factors, and cancer-screening practices of each subsample. 
The surveys were conducted at approximately the same time, 
but were targeted for different populations and had separate 
goals. Therefore, the two surveys were distinct, necessitating 
that values on some variables be collapsed in order to ensure 
that the final measures were as similar as possible.
Demographic and economic variables abstracted to 
describe the samples included age groups (20–34 years, 35–49 
years, and 50 years and older), gender (male, female), mari-
tal status (married or living common-law, single,   widowed/
separated/divorced), education (less than complete high 
school, completed high school or the equivalent, or higher), 
annual household income (,$15,000, $15,000–$29,999, 
$30,000+, not stated [all amounts in CAD]), and employment 
(yes, currently employed or self-employed). We examined 
the prevalence of smoking (self-reported current smoker 
“daily” or “occasionally”) and alcohol consumption defined 
as self-reported binge drinking of five or more drinks, daily 
or at least 2–3 times per month. Another relevant variable 
assessed was body mass index (BMI) to describe those who 
were overweight (BMI $ 25 , 30) or obese (BMI $ 30). 
To assess metabolic risk, we added values indicating   obesity 
(BMI $ 30), diabetes, and hypertension status (“have 
you ever been told by a health care provider that you 
have …‘  diabetes’…‘hypertension’”) into one variable to iden-
tify individuals with one, two, or all three conditions vs none. 
We also investigated positive practices often recommended 
to lower cancer risk, such as daily consumption of fruits and 
vegetables assessed by positive responses to any combination 
of fresh, frozen, or canned fruits and vegetables eaten once or 
several times a day. A lack of physical activity was assessed 
by different questions on the two surveys. The Manitoba First 
Nations Regional Longitudinal Health Survey question asked: 
“In a typical week, how much time do you participate in any 
kind of physical activity (at work, school, home, or leisure), 
which results in an increase in your heart rate and breathing?” International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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We used the response coded as “none”. The Canadian 
Community Health Survey asked for responses from a list of 
22 activities and sports not related to work (ie, leisure time 
activities), done over the past 3 months. The list included activi-
ties such as walking for exercise, yard work, golf, dancing, 
fishing, and soccer: “Have you done any … in the past three 
months?”. We used the response coded “no physical activity”. 
Screening practices of women, specifically having a Pap test 
within the past 3 years and mammography within the past 5 
years for women 50 years and older, were also examined. While 
biennial mammography screening is typically recommended, 
a 5-year period was used in this study due to the possibility 
of limited access to screening facilities in rural and remote 
reserve communities. The screening questions, however, did 
not ask why women had the tests, so that these questions 
were not a direct measure of routine screening for these can-
cers. Screening practices for First Nations men, such as prostate 
cancer screening, were not available in the survey data.
Data weighting and analyses
The two data sources included weights to adjust for sampling 
differences in order to produce estimates representative of 
the covered population. SUDAAN software (v 10; Research 
Triangle Institute, Research Triangle Park, NC) was used to 
calculate weighted prevalence estimates and 95% confidence 
  intervals. A ratio statistic (Manitoba First Nation Regional 
Longitudinal Health Survey/Canadian Community Health 
Survey) was calculated to assist in comparing the two 
samples, and a two-proportion Z-test statistic ascertained 
whether the proportion differences were statistically signifi-
cant at P # 0.05.
Results
sample sociodemographic characteristics
The sociodemographic characteristics of the Manitoba First 
Nations living on-reserve and the rural Manitoba population 
are shown in Table 1. First Nations living on-reserve were 
younger, with 39.6% under the age of 35 compared to 24.1% 
in rural Manitoba communities (P , 0.001), while the rural 
Manitoba population had twice as many individuals aged 50 
and over (45.1% vs 20.3%, P , 0.001). The rural Manitoba 
population had a greater proportion of individuals who were 
married or living common law (72.8% vs 51.7%, P , 0.001), 
whereas the First Nations population had a considerably 
higher number of single unmarried individuals (34.9% vs 
15.2% in the rural Manitoba population, P , 0.001), which 
is consistent with a younger population.
The First Nations on-reserve population had a far higher 
proportion of individuals who had not completed high 
school (62.9% vs 30.6% in the rural Manitoba population, 
P , 0.001). Correspondingly, both household income levels 
and employment were lower in the First Nations population. 
However, fewer First Nations reported an income (47.1% 
not stated vs 17.4% among the rural Manitoba subsample, 
P , 0.001). Of those who reported an income, three times 
as many First Nations individuals lived in households with 
annual incomes of less than $15,000 compared with the rural 
Manitoba population (21.4% vs 6.8% respectively, P , 0.001), 
Table 1 social demographic characteristics
Social demographics MFNRLHSa 
(N = 2931)
CCHSb 
(N = 4687)
|Z| P value Ratio 
(MFNRLHS/ 
CCHS) % 95% CI % 95% CI
Age 20–34 39.6 35.6–43.8 24.1 22.4–25.9 7.24 ,0.001 1.64
 n a = 2931 nb = 4687 35–49 40.1 36.4–44.0 30.8 28.8–32.8 4.44 ,0.001 1.30
50+ 20.3 17.9–22.9 45.1 43.2–47.0 16.01 ,0.001 0.45
Gender Male 48.5 46.6–50.5 50.0 48.0–52.0 1.04 0.300 0.97
 n a = 2931 nb = 4687 Female 51.5 49.5–53.4 50.0 48.0–52.0 1.04 0.300 1.03
Marital status Married/common-law 51.7 48.7–54.7 72.8 71.1–74.4 12.53 ,0.001 0.71
 n a = 2908 nb = 4663 single 34.9 32.1–37.8 15.2 13.7–16.7 12.72 ,0.001 2.30
Widowed/separated/divorced 13.4 11.8–15.1 12.0 11.1–13.0 1.44 0.149 1.12
Education ,high school 62.9 58.9–66.7 30.6 28.8–32.4 15.58 ,0.001 2.06
 n a = 2850 nb = 4591 high school/equivalent 37.1 33.3–41.1 69.4 67.6–71.2 15.58 ,0.001 0.53
household income ,$15,000 21.4 17.7–25.7 6.8 6.0–7.7 7.37 ,0.001 3.15
 n a = 2919 nb = 4687 $15,000-$29,999 14.2 11.7–17.2 13.9 12.7–15.2 0.24 0.810 1.02
$30,000+ 17.3 14.7–20.1 62.0 60.1–63.8 27.87 ,0.001 0.28
not stated 47.1 41.6–52.7 17.4 16.0–18.9 10.67 ,0.001 2.71
Employed Yes 43.8 40.4–47.3 71.1 69.4–72.8 14.58 ,0.001 0.62
Notes: aManitoba First nations regional Longitudinal health survey (MFnrhs); bcanadian community health survey (cchs).International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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while more than three times as many rural Manitoba individuals 
lived in households with annual incomes of $30,000 or greater 
compared with the First Nations population (62.0% vs 17.3%, 
P , 0.001). As well, a greater proportion of rural Manitoba 
individuals were employed (71.1% vs 43.8% of First Nations 
on-reserve individuals, P , 0.001).
Modifiable health behaviors, health status, 
and health-promoting factors
Summarized in Table 2 are modifiable health behaviors, 
health status, and health-promoting factors of the First 
Nations on-reserve population and the rural Manitoba 
population. Smoking among the First Nations on-reserve 
Table 2 health risk behaviors, health status and health promoting factors
Gender MFNRLHSa 
(N = 2931)
CCHSb 
(N = 4687)
|Z| P value Ratio 
(MFNRLHS/ 
CCHS) % 95% CI % 95%
several servings/day of fruit and F 28.3 25.1–31.8 39.8 37.2–42.6 5.39 ,0.001 0.71
vegetables M 22.1 18.3–26.5 25.0 22.6–27.7 1.22 0.223 0.88
 n a = 2742 nb = 4295 Total 25.4 22.5–28.4 32.5 30.6–34.4 4.14 ,0.001 0.78
no leisure-time physical activity F 18.8 14.0–24.8 10.4 8.9–12.2 3.09 0.002 1.81
 n a = 2051 nb = 4584 M 9.4 6.6–13.3 9.6 8.1–11.4 0.11 0.914 0.98
Total 14.2 10.8–18.5 10.0 8.9–11.2 2.18 0.029 1.42
Overweight F 31.6 27.1–36.6 30.7 28.3–33.2 0.36 0.716 1.03
 n a = 2271 nb = 4458 M 41.6 37.3–46.1 44.9 42.0–47.9 1.26 0.208 0.93
Total 36.7 33.5–40.0 38.1 36.1–40.0 0.71 0.475 0.96
Obese F 41.7 37.3–46.2 20.4 18.4–22.6 8.88 ,0.001 2.04
 n a = 2271 nb = 4458 M 33.5 28.9–38.5 22.9 20.4–25.6 4.00 ,0.001 1.46
Total 37.5 33.7–41.5 21.7 20.0–23.4 7.64 ,0.001 1.73
Binge drinking F 27.5 23.4–32.0 4.0 3.1–5.2 10.99 ,0.001 6.88
 n a = 2533 nb = 4622 M 39.6 35.5–43.8 17.7 15.4–20.2 9.42 ,0.001 2.24
Total 33.5 30.4–36.8 10.8 9.5–12.3 13.41 ,0.001 3.10
smoking F 68.4 62.9–73.5 22.1 19.9–24.4 16.65 ,0.001 3.10
 n a = 2837 nb = 4677 M 67.6 61.8–72.8 27.8 25.1–30.6 13.27 ,0.001 2.43
Total 68.0 62.8–72.8 24.9 23.2–26.7 16.79 ,0.001 2.73
Diabetes F 29.0 25.7–32.5 4.7 3.9–5.8 14.39 ,0.001 6.17
 n a = 2661 nb = 4684 M 15.1 12.0–18.8 7.3 6.0–8.9 4.39 ,0.001 2.07
Total 22.4 19.9–25.1 6.0 5.2–7.0 12.30 ,0.001 3.73
hypertension F 19.0 15.8–22.7 19.3 17.5–21.2 0.13 0.893 0.98
 n a = 2724 nb = 4677 M 13.4 10.6–16.8 16.0 14.1–18.1 1.44 0.150 0.84
Total 16.3 13.7–19.3 17.6 16.3–19.0 0.88 0.378 0.93
combined metabolic risk:
 n a = 2016 nb = 4447
Any one of obese, diabetes, or F 35.8 30.4–41.7 25.7 23.5–28.1 3.43 ,0.001 1.39
hypertension M 28.5 24.6–32.7 25.9 23.3–28.6 1.11 0.266 1.10
Total 32.2 28.4–36.2 25.8 24.1–27.6 3.05 0.002 1.25
Any two of obese, diabetes, or F 16.5 13.7–19.8 6.9 5.9–8.1 6.06 ,0.001 2.39
hypertension M 10.8 8.5–13.7 7.7 6.3–9.4 2.12 0.034 1.40
Total 13.7 11.8–15.8 7.3 6.4–8.4 5.91 ,0.001 1.88
Obese, diabetes, and hypertension F 6.6 5.0–8.8 1.8 1.2–2.7 4.88 ,0.001 3.67
M 5.0 3.2–7.8 1.6 1.1–2.4 2.98 0.003 3.13
Total 5.8 4.4–7.7 1.7 1.3–2.3 4.91 ,0.001 3.41
combined smoking/binge drinking
 n a = 2511 nb = 4621
Any one of smoking or binge drinking F 50.3 45.0–55.7 21.1 19.0–23.3 10.46 ,0.001 2.38
M 46.5 40.5–52.5 29.2 26.5–32.0 5.38 ,0.001 1.59
Total 48.4 43.4–53.4 25.1 23.4–26.9 9.05 ,0.001 1.93
Both smoking and binge drinking F 22.1 18.6–26.1 2.5 1.7–3.5 10.55 ,0.001 8.84
M 30.0 26.5–33.7 8.1 6.4–10.2 11.09 ,0.001 3.70
Total 26.0 23.2–29.1 5.3 4.3–6.4 13.81 ,0.001 4.91
Notes: aManitoba First nations regional Longitudinal health survey (MFnrhs); bcanadian community health survey (cchs).International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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Table 3 cancer screening behaviors
Screening behaviors MFNRLHSa CCHSb |Z| P value Ratio 
(MFNRLHS/
CCHS)
% 95% CI % 95%
Mammography for women $ 50 years  
na = 373 nb = 1131
62.8 53.5–71.2 86.0 83.3–88.3 5.16 ,0.001 0.73
Pap test in last 3 years (all women age 20+)  
na = 1310 nb = 2327
74.1 70.7–77.2 76.7 74.4–78.9 1.34 0.179 0.97
Notes: aManitoba First nations regional Longitudinal health survey (MFnrhs); bcanadian community health survey (cchs).
population was more than 2.5 times greater than among the 
rural Manitoba population (68.0% vs 24.9%, P , 0.001). 
Binge drinking was much higher among the First Nations 
population (33.5% vs 10.8%, P , 0.001) than in the rural 
Manitoba population. For combined risk, twice as many 
First Nations, as opposed to the rural Manitoba population 
(48.4% vs 25.1%), P , 0.001, were either smokers or binge 
drinkers. Nearly five times as many First Nations (26%) 
than rural Manitobans (5.3%) engaged in both smoking and 
binge drinking (P , 0.001). Within gender, more than eight 
times as many First Nations females than rural Manitoba 
females (22.1% vs 2.5%, P , 0.001), and three times more 
First Nations men than rural Manitoba men (30% vs 8.1%, 
P , 0.001) were both smokers and binge drinkers.
In terms of BMI, being overweight was similar between 
the First Nations and rural Manitoba populations (36.7% vs 
38.1% respectively), regardless of gender. A difference, 
however, was apparent for obesity. The prevalence of 
obesity was higher among First Nations males than rural 
Manitoba males (33.5% vs 22.9%, P , 0.001), higher for 
First Nations females than rural Manitoba females (41.7% vs 
20.4%, P , 0.001) and higher among First Nations females 
than First Nations males (41.75 vs 33.5%, f/m ratio = 1.25). 
For diabetes, the rates were nearly six times higher among 
First Nations women as opposed to rural Manitoba women 
(29.0% vs 4.7%, P , 0.001), and two times higher among 
First Nations men as opposed to rural Manitoba men (15.1 vs 
7.3, P , 0.001). No differences in hypertension rates were 
found between the First Nations and rural Manitoba popula-
tions, regardless of gender.
The proportion of First Nations females who were either 
obese or had diabetes or hypertension was greater than among 
the rural Manitoba women (35.8% vs 25.7%, P , 0.001). 
There was little difference between First Nations and rural 
Manitoba men (28.5% vs 25.9%, not significant). Differences 
were apparent for combined metabolic conditions. The 
estimates for any two of these conditions were two times 
greater among the First Nations women than rural Manitoba 
women (16.5% vs 6.9%, P , 0.001), and 1.4 times higher 
among First Nations men than rural Manitoba men 
(10.8% vs 7.7%, P = 0.034). The ratios increased significantly 
for those having a combination of all three conditions. Nearly 
four times more First Nations women reported having all 
three metabolic factors than rural Manitoba women (6.6% vs 
1.8%, P , 0.001), and three times more First Nations men 
than rural Manitoba men had all three conditions (5.0% vs 
1.6%, P = 0.003). In the First Nations population, a consistent 
gender disadvantage was apparent for any one, any two, or 
all three conditions (f/m ratio: at least one = 1.26 vs any 
two = 1.53 vs all three = 1.32). In the non-First Nations rural 
Manitoba population, a gender difference was less apparent 
for having all three conditions (f/m ratio: at least one = 0.99 vs 
any two = 0.90; all three = 1.13).
As for health-promoting behaviors, the differences were 
greater for females. Only 28.3% of First Nations females 
reported consuming several servings of fruits and veg-
etables each day compared with 39.8% of rural Manitoba 
females (P , 0.001). An even greater percentage of First 
Nations females, as opposed to rural Manitoba females, 
reported having no leisure-time physical activity (18.8% vs 
10.4%, P = 0.002).
Cancer-screening behavior among women also varied 
between the study groups (Table 3). There was no difference 
in self-reported cervical cancer screening behaviors in the 
last 3 years among women age 20 years and older (74.1% vs 
76.7%). The pattern, however, was quite different for uptake 
of mammography screening. The estimate for mammography 
within the past 5 years for First Nations women 50 years or 
older was 62.8% compared with 86.0% for rural Manitoba 
women of the same age (P , 0.001).
Discussion
This is the first study to investigate modifiable behavioral risk, 
metabolic risk, and cancer-screening uptake (women) among 
a First Nations on-reserve population, and a rural Manitoba 
population. The risk was greater for First Nations for all but International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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three factors (hypertension, overweight, and having a Pap 
test in the last 3 years).
Smoking behavior was higher in the First Nations 
on-reserve population, compared with the rural Manitoba 
population. When compared nationally, however, rates 
for the Manitoba First Nations on-reserve population and 
rural Manitoba population both exceeded the national 
pattern (58.5% First Nations vs 19% all Canadians).49 Our 
findings were consistent with past research in the Manitoba 
First Nations population,50 as well as other regional 
Aboriginal populations when compared with non-Aboriginal 
  populations.51 As supported by the literature, we found no 
gender differences for smoking behavior in either the Mani-
toba First Nations or the rural Manitoba population.52,53 The 
disproportionately high rate of heavy drinking in the First 
Nations population is also supported by past research in other 
Aboriginal populations.54,55 While assessing combined risk 
for cancer is common in cancer studies, no study has investi-
gated this pattern in an Aboriginal population. By combining 
smoking and binge drinking, we found that First Nations on-
reserve, as opposed to the rural Manitoba population, had the 
highest rates, particularly among First Nations males.
Obesity rates were also higher in the Manitoba First 
Nations on-reserve population, particularly among First 
Nations women. These rates were dramatically higher 
than last recorded in 1997.50 Findings from several other 
studies conducted in other North American indigenous 
populations support this increasing burden of risk.56–60 
Diabetes prevalence was also higher in the First Nations 
population, again among First Nations women, and this 
higher prevalence has been noted.61–63 A surprising finding, 
however, was the similarity in hypertension rates between 
the populations. A difference was expected due to the higher 
rates of obesity, diabetes, and cardiovascular comorbidities 
in the First Nations population. The Public Health Agency 
of Canada suggests that approximately 5% of individu-
als do not report high blood pressure even when they are 
on medication, or they may not report thinking that their 
hypertension had been cured by prescribed medications or 
lifestyle modifications.64 The lack of difference could also 
be attributed to a lack of engagement with the health care 
system. A recent Canadian study suggested that while indi-
viduals already engaged in the health care system (women 
and individuals with a chronic conditions) were more likely to 
have their blood pressure checked, younger males and visible 
minorities (including Aboriginal) were less likely to have 
such screening tests, or did not believe it was necessary.65 As 
for self-reported metabolic clusters (obesity, hypertension, 
and diabetes), we demonstrated a higher rate in the First 
Nations on-reserve population. This finding is supported 
by diabetes studies conducted in southern and remote First 
Nations communities.60,66–68 Of concern is that recent clinical 
research suggests that First Nations children and adolescents 
are now meeting the metabolic syndrome criteria,69–73 and 
that such early onset, hypothetically, may increase the risk 
for cancer in the First Nations population.
First Nations, compared with the rural Manitoba 
population, were also less active in leisure-time physical 
activity which is supported by a recent region-specific study 
of northern Aboriginal and non-Aboriginal populations.51 We 
should, however, be cautious in such interpretations due to 
the way physical activity is measured and analyzed, making 
it difficult to interpret across studies and across populations. 
As for healthy dietary patterns, we found that fewer First 
Nations women and First Nations men, compared with 
their rural Manitoba counterparts, were consuming several 
servings of fruits and vegetables per day. Poor uptake of 
healthy foods in First Nations communities may be due to 
food insecurity and poor access to healthy foods, especially 
among households with lower socioeconomic status.74 The 
relation of socioeconomic status (and food insecurity) 
to cancer, however, is both complex and dynamic at the 
individual and area level, so that making generalizations is 
difficult and potentially misleading.75
Despite this very bleak health risk profile, we have 
seen some positive change in the on-reserve First Nations 
population. In Manitoba, cervical cancer screening for 
First Nations women has historically been lower than the 
Manitoba average, despite this population’s increased 
rate of cervical cancer.76 This study is the first to report 
that self-reported cervical screening practices among 
on-reserve First Nations women are now approximating 
that of the rural Manitoba population. Trends in other 
provinces suggest that the uptake of screening is a product 
of innovative programming.77 Our research, although 
based on self-reports, suggests that the target rate may 
have been met through such initiatives. A recent Manitoba 
sub-regional study, however, found that differences still 
exist.78 A broader, population-based, Manitoba study using 
administrative claims data had also shown that northern, 
isolated, and urban areas characterized by high deprivation 
continue to have lower rates, thus demonstrating a need 
for targeted programming and sub-regional surveillance.79 
This study was not able to show First Nations vs non-First 
Nations differences as the investigators had no access 
to administrative data with a First Nations identifier. International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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Our current research program, which has developed an 
identifier for these databases, will investigate whether these 
differences are due to First Nations access and uptake issues. 
The same will be done for mammography screening. In this 
study, mammography-screening behaviors for First Nations 
on-reserve women was much lower, while rural Manitoba 
women almost approximated their urban counterparts.80 
This uptake disparity could largely be due to access issues. 
Efforts to expand breast-screening services in the north are 
underway in Manitoba.81 Some women, particularly older 
women and women living in northern-isolated communities 
characterized by high levels of deprivation,82,83 however, are 
still difficult to reach.84,85 We will investigate this further in 
an administrative data study.
While this study yielded important findings, it did have 
a number of limitations. For one, we relied on two distinct 
self-report datasets that share similar limitations and have 
separate shortcomings. The Canadian Community Health 
Survey included First Nations people living off-reserve, along 
with others defined as Aboriginal (Métis and Inuit). This com-
bined group constituted 7.85% of the rural 20 years and older 
Manitoba sample. This subsample could not be excluded from 
the dataset because the visible minority flag was suppressed in 
the public use microdata file. While the Canadian Community 
Health Survey included some First Nations living off-reserve, 
the Manitoba First Nations Regional Longitudinal Health 
Survey surveyed only First Nations on-reserve. Additionally, 
questions were not worded the same across the two surveys, 
different sampling approaches were used, and the measures 
were based on self-reports. While research suggests that mea-
sures of self-reported diabetes and smoking tend to have more 
accuracy, other behavioral and health status measures do not.86 
For both surveys, self-reported data may have underestimated 
the prevalence of binge drinking, overweight, obesity, screen-
ing behaviors, and overestimated the prevalence of physical 
activity and daily consumption of fruits and vegetables. As 
noted, self-reported hypertension is also prone to misclas-
sification. In the two surveys, the physical activity measure 
was limited to leisure activities and did not measure activities 
performed at work, school, or home. Because of this limita-
tion, we were not able to investigate potential confounding 
between leisure and work-related physical activity in the two 
populations (ie, individuals engaged in more physically active 
work may be less likely to engage in leisure time activities). 
Furthermore, the metabolic condition variable only sum-
marized a cluster of self-reported metabolic conditions and 
is not a true measure of metabolic syndrome. Administra-
tive data, such as hospital, physician, and pharmaceutical 
data, as well as laboratory data would have provided a more 
refined measure of metabolic conditions.
Conclusions
In summary, this study has confirmed that there is high 
behavioral and metabolic health risk in the First Nations 
on-reserve population. Uptake of cancer screening by First 
Nations women may have improved for cervical cancer but 
not for mammography. Such disparity as noted is evident 
in other Canadian indigenous populations, and has been 
documented internationally as well. In the United States, 
disparities in cancer risk factors, health status, and use of 
cancer screening tests persist between American Indian/
Alaska Natives and non-Hispanic whites.87 A comparative 
disparity study between New Zealand and the United States 
showed similar patterns for health status and modifiable 
risk behaviors for their indigenous populations.88 High 
cancer risk has also been noted in the Australian indigenous 
population.89,90 Our study, however, was the first to compare 
cancer risk, individually and as clusters, between a First 
Nations on-reserve population and rural non-First Nations 
Manitoban population.
While genetics and environment play a significant 
role in cancer risk, our findings confirm that future cancer 
burden is likely to be much higher in the Manitoba First 
Nations on-reserve population, relative to the rural Manitoba 
population, based on the modifiable behavioral risk factors 
we examined. Interventions targeting risk factors for chronic 
disease have resulted in short-term success when directed 
at First Nation children, families, and communities, as 
illustrated by the highly regarded Kanien’kehá:ka (Mohawk) 
community diabetes prevention program – the first launched 
in a Canadian First Nation community. Unfortunately, the 
benefits of the intervention were not realized over time due 
to life situations influenced by social, cultural, and political 
factors at various levels that are beyond local programs.91 
While transferring individual lifestyle promotion programs to 
First Nations may be the most prudent action, what is really 
required is the full involvement of indigenous peoples in 
primary health care and in planning and implementing health 
protection programs, at the local and national level.92 Indeed, 
such national and provincial investments are urgently needed 
and are in keeping with the Canadian Federal Government’s 
(2010) endorsement of the United Nations Declaration on 
the Rights of the Indigenous Peoples.93,94 New strategies, 
such as national-regional-and-community interventions, 
utilizing existing and new health and social authorities, 
and by building long-term institutional partnerships, are International Journal of General Medicine  2011:4 submit your manuscript | www.dovepress.com
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required to combat cancer risk disparities.95 More investments 
are also needed to address the ongoing legacy of colonization, 
as evidenced by poor living and socioeconomic conditions, 
lower educational attainment, and inadequate funding for 
services and infrastructure, which have directly and indirectly 
contributed to an increase in complex and difficult to treat 
chronic diseases in Canada’s indigenous population.96,52 From 
a future research standpoint, we will investigate the complex 
social determinant pathways of cancer risk, and are updating 
what we know about the burden of cancer and trends over 
time, and looking into what improvements have been made 
in screening and prevention.
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